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le 

°Ji^fl Dl/fl ^^^^ nl^l ^^1-, i^lE] ti^ 7j-^A^ oj-aleflolJE oil>.Efle, oj-a^AV 

S- la, lb, Ic, Id ^ lefe ^ ^fl^ u|-E)-i^l^, it-^fe S# s^lHS] 

£ ol.3tsfl<^lS 5/o].3lAi./D]]B)-Ht^ -¥-^1- ^^^5!1(P(MMA-MA-MAN))^ sf-^J- "^^l- M- 

S. 5, 6, 7, 8, 9, 10, 11, 12 ^ 13^ ^ t^^l oJi^fl silHS] 71]^ c]-^]-!- q-^^-vflfe H^. 

S 15fe i^ll'i T^llH}iil?.flo]E/DilE].3^A]./^5:|Alia D)]E)-Hl5flolB ^^t*i](P(MMA-MAA-GMA))S] 4^J- 
:£ 16^: ^M3-^4<']BMM3.%^MM 3-^^lt^l«lic:-2-^^^ DllE]-ats^l<ilS ^#t^fl(P(MMA-MAA- 
£ 17* i^lEfal5flolH/t^)E]-al<i/p|lEl-3^S.MBl ^#^^l(P(MMA-MAA-nilEl-alS.qBl))S] 
H 18* Bill tJllE|-3leflolHHE}-at'y:/^4S^l -^^1- ?^-t^fl(P(MMA-MAA-^4^^V 4^1- 

2: ^ ^^^5 ±^}3: 

4: til 7} El ti^ ^]]^% 5: ^^^^^ ^ 

6: 7: 314 t^^I 

9: <yH 71] ^ 10: o^^fl -B-S 

201: 7l^ 202: ^^l^ll S# ^]^^] t^S 4i4 

203: i:^lEl u.^ i-]]7^]±F^ % 207: °Ji:*fl -frS. ^fls. 
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209: "^3- 210: 

211: -B-S 212: <y3 'i.^'&B 

213: 214: TAB ^f- 



SllHe} 7]]S:^, -7S2fs| if.:,]] dIa-]] -^^ 7£&#2l ^fl^ «J-h], o) w^Vh^^ t*«}^ 

^ i^^^-^ 'LV^cj^Wl £#-t Sli ^Bl't 51 gfl^l ^Aj-^ 51 g:s-V 

ae^si- 7lt-°ll ^^Icf. 

'yaaf ^E^* 7]^ <3lliM- -2-51^1 7l^-# ^^i\7] S>]^} oj3^ Hj-.^(0j)Sfl 7] 4 Hj-,ij)6]l A^-Hl oj] 

^11 £t Sll^fe OJI^I 0.3i_^ o] OJl^ll -j^^^O^ <|]-f oil ,11^- Si qljS^) Jg_^ ^V^j ^ Ojj^fl -^^oD^i ^fl 

9X^. neitb -aj^fl 7]^ ^Ihs^ ^ilai-l ^§11, i-t ^o] 

(1) ^fl- 1 iM^l* t^S^l7l7j iHtl 7l-'l7l ^ neliv 7l-<i7ll- 7:^*f7l ^ E.€\-o]n\ S]5_7> 
5]^ Sife 4.^1- :']^'>\] "^3 ^^-g- 4* ^^jsv ojj^fl ^s.o] ^^^t}7\ 21) ^^ji: vil7l- 
El H ^ e)l^l>.BS "^D*!-:;!. <^7loi| oj^ ^#^7^ ^d7l^^j IJ-^ £fe ^]o]x]6\] s^^ ^^j^ ^efloiBl- ^ 

(2) ^1-71 -n-4§l-7ll ^112: ?1 ±4 7l^i- 4^-^ -Y-, ^ £#71- ^-^I^qI- 

^o^7l 7l7llSl H]-«^<^1 £l«ll 7fl2:5l <yH^ ^IS-i-^i, 7l-<l7l2l- Afolo^l £#%H1 7-1 el JI§^ 7l 

^^ ^AJ^M ^§11 n|l-0 a)-^ oflalS^ 7}-^§}7ll *1-7l ^§11 7l-^?V ^Tll ^1 ^1 ^> °1 ^Sfl, °Ji ^fl 

^ssi -^om 7„^iAi-7u, ojj^i 0.^0^ o^j^Loii 11-^3 -^^4 ^#*>fe Hit ^-^3 

=^^^■3}^ ^JU^Sl 371 ^ £#^Sl 3711- 7ji,Al?J ^,8.7} 014. ttf2}Ai, i.o}j^^ Aj-^j <>1^S_^ aJ-HJ g]] 

S.^O.S S#S-l-fe 7l-^Sl-7ll *>7l ^1*11, 7]^^M ^^m^ -H-^^ ^^111- 

ol# ^flS «ol-'l^i^i &7llSi- §im§f7l ^§11, oju s.^ ^711 6-45242X^ °Jj^ll -fri^* -^^^^l °-l|^ll iM^l ll" 

/| ±7.}t ?>^r 7RfAj.oll 7j-3j-A^ 711SS SflEjt^^ ^, -i-xl ^Ol 3ll6i-£- ^l O^-sf £^ 7m4H1 iS^ ^ ^. 

-S^SSl £#-77} 514 ^xl ^o]l ^AjEl :f, ^^o]! Af^^ :7i-sj-A^ ^|]ji7|- ^7^^^ °^3- 

^ n^s] 7^]3i ^^^^ 7]]Ht}3i 3X^(zL^]i} wj-HJ^ o]i} t't^'-^ls} l-el#). ^s1f.> ^fls f '^^'^H^i, 

i^lEl tL^ 5|xliH7l- y^^^i All^5LA-l ;.fl7^ -g-^l^j^ ^ ^fl A}^^t}. vQr^^^- 5££el Sfl 3^ 7l #^ Af-g-Sfi^ 

42z ^^]] -H-5L, Et-^ -^^^^h'^ll 5i<>l '^1!^ ^iim^ "Milt-^ ^'a^ 7l-^-*l-7ll -5^4. 3.5^4, ^3L7l- 

i^lEl ti-^ ell^^l^Ej:^ ^A^Si :2B^ji i^lEl Jd^ 5fl:^liE7]. l-il7l-El tl^ ^^1 5_ 5^4=1 Si kll7l-El tL^ ^ 

# =^Xl7l- S#7* -^A^S}71 ^^11 ^^^^ l-il7l-El H ^ ^# ^^1°^ * ^ 3^1- '^^^ll i£4Slfe 7^ 

^, aeisl- 31-^J- '^^^S] S&t!: ixlElti.^ efl^l^H^l ^^j^ sflig^ S4t^4. °]^]^ ^^1^^-, 5.^1^1 Ji^ 
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Jl^^H, ^ ^^'^^l-^ i^^-^ ^^^sM ^Ell^-lH ^^l]* ^^J^fir t1l7l-E] ti^ ^f- 

£1^ ^4, ^S. 4^)15. Ai ^^7] i^;^- f-^^^l ^fe 4^^ ^1^^ ^A>^°)1 'L>-^^j^J i^lElii^ 

dl ^-g-t-V "14 ^3:51-^ ^ nj^l ^2:#£l ^^^^ ^o]^. ^ «^V,^o^ zie^sv 

S*V, ^ t'^o) ^^^71^. ojj^lo)] TjS] ^^J: ^^1 71^1 7j-£ ^ M1e]:f.^^o| ojjsfl 



7h-il^ ii^lEl tl^ 7„V^A^ 4jL%2] ±:^i9] <^n^^-o]] 7]-ias] ^xjElU^ ^^^^ ^S.^^ ^Sllt -^^ Sl^r s}^^ 

71-IiI^ 3£;^lE]ti^ 7J-^A^ <^l-&2|-SAHJo11 o|g,] <^^^ ^Aj-oil 2^*1) 71^^^.^^ ^H^I^H 7)^ 

# it-t^H, 5i^lEl2i^ ^J-^AJ ^ij^i. ^a^^_jij:a-]S^ Hilt D|)43.l5)lolS, 1 7)-JiIAj -?i;^l-S.Ai 2^ ^^3.^^ ^ 

^ 3i:^lEl ti-^ 7J-^A^ 7l)5I^Sl 0)^2)- 2,^}^o\] o^gl] al^A}^ cg^oll ^ ^ S))^^ ^ cf^^), 

7112 -"d^^*^ til7l-El Jl^ 7J-^AJ ^1]S.CH1 o]sfl 3)4 7) £. 

3] 4 ^=^^1 ^12 4^1- '^'^2] 0)^3}- 2:AfAl O.^ SAHM 44 ^^1 ^4Al7]fe ^t^l, ?1 
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Aj-7l ^2:1-3] ^12; S] «fl ^ S| ^ c, ^t\. 

^ #'^'^1 4^7] 7)7fl^ wj-i^<H) ;^1^5lfe ttcf. 

^J-i: "Jl^C^^^I i^«l-7l nfl§.oll, ne^^V S^il-^^S. i^J-t ^ ^cH^I ^^Itl: 

# ^^j-aslTll ae]j7 <?>^^sHl ^A^t ^ ^711 €4. ^^l. ^^3^^ ^^B* %^^^^] Si'H. til7VE)ti^ 7^^^^ 

5: -g-^flf'Sl ^^^^ -^^^^514. 

<4ll-2]* ^J-^lft ^^1> 

-5-1-7) oil X-1 , e>x^ ^ oil j^^ a]] o] ^ QJ ^1 ^4 € ^ ^1 4. 

^ t'loll 4^ ^IS-S) SllH°l ^A^# i£t§m 7H^ ^JI«V °l7f^- §l-L|o]^ j^^. oflui^l 

i4(i* 71-171)^1- 5L5l3l^(S#^) Al-oio] TlBl, ^ aeRV i^a} ^el^iisl Afolsi ^^1 

5LS1 DlliiL j^o]€V A^^^ ol ol^j^ y^V^cl s^l, it afl ol-eK ^l^^l >tAj 4,;,l-sf ^el 2) i A^ol si Tlelfe 2711 

S\ ^^^^i SL^ ^-7A]% iL^it^SMl AJE.13^ =^ olj,^ 7j-^Aj 7l)S#Sl ^-7llfe olDl ^7l^ «V5l- 

71 slsll ;^im7l-^§l-7il nslji ^j^47fl s€« 4^ XI 4. atK iM^l t^i' 4i44 7^t^ ojoi 

Sfe i£e|iZlEll3l 7l#o,l S!\n ^S^^^a ol^ol^ ^ oXj^^ ^J^o^ o^^ £^ 7]a ^1^* f-Aj-2j^S. 

01 4-8-5) fe, ojj^fl o.^ *51)<^)S1- 7)^0]) .^a}-A)7)fe 13-^4 H)51§)-<:i d))^ ^^"JHS ^Aj^ ^ 

^4. 

^ iJ-'^^^ll -Pre] 4^11 4-8-7]-^*> t 7)-51Aj i^lE) tl^ 7j-^^^ ^11^(51] xliE)i^ DflEl-HleflolS i^t)] ^ 

Aj£H 7>jiiAj 7]s-^9\ n|]E}alt> ^ (^^^ ^^i^7] ^sv oiT^}* i%i-4^ ^^7)) 5- ^^^^^ ^^t^fll- 
i^4fe 1-^°^ ^ S14. i^)43te))o)H '>l)r^iEfl3 ci-^^A^, s].7l ^tj-A) 1^ u)-E)-iflo)^)fe cfoi-i- 
^ %i4. 
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§ol Dill BilEfHleflols, '^lll «]lE]-file|oiE, H ,g mEim^]^ m^m'^]^^ 4-g-%^ ^ 

?>^4. 4^421 71-51 i;- >?t-^^1l 21^1] ^^islcl-. 

4711 1 4s^c3 ell^liJE5-Al 4-§-€ ^ 514^ 51^ >i^^4^4. ^ t'^i 4^4^t^ 4=^4^4 

^4S14^ i^lEl ^ sIl^^l^^B^ i# l-'^l ^^14314 ¥^#51 e^cl^^v --11-^ jni. oil E}. 3144 '^I'i -^143 
tellols4 4^ 2:4€- 4^^114^ ^^4^11 ^^11 SI4. ^§1, 4^444 4S» 4ji 4^^^ 

4A5_4 ^114^14 4^1-* A}-§-§fi^ 44*Fc^ i^jEl eflxi>.Ei^ 44-511* ^4 4£'^1 ^4i: 4^1 

7l-4i m ^^t.v 44°14j4 ^11^4 4 44. ^]^]*^ <^14a, 4?-^ 4^451^ 4^1 -^^j #^£1 siIai -^sfl 
Sife 4^4 t4 ^41- 444^1 2^^. 444 4 f^-Hl 4e147)) 4 SI4. 4§1, t y}^^i ell^l^Hfe 4 
71 44^44fe 4S ^1:^^ ^ ^4. 



44^ 2 




44-^! 3 

r 

o 

I 

c=o 

C=CH2 
R4 



44^ 2 ^ 3'>l]Ai, R 1 ^17.1 R ^ 41-5: -^-1147^4 4^14 4 Si-^-«l, 44 44. 44 4:^4 l 4^1 321 °i 
4741 4444. 

£4, 4 45i^<j ell^l^^H^? 471 44^ 4S 44^-^4^ 4^ 441- ^44 4 Sl4. 
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2j-«j-.i| 9 

CH-CO 



oil 5 30 

Al7flS.Ai S^^l- £fe Si^AlH# A]-8-5>0^ 60 ifl^^l SOtIS] ^t]^i ^^^] $\n T^o] 4^ 

aft, 7j-£ ^^1-Al7l7l ^^V ■?];^l-7> ^V7l 8S. l4Efvflo1;=.lfe n|lE]-3l^qSl?l 

aBisV ^^^m] 2 vfl:^! 30 ^^%S^ ''^^S. if-^l-Jl, 71) a] s.Ai o>^ s^-^f- £fe 
Sl^Al^l- Al-g-§}0^ 60 ^^1 801CS] -grJE^Ai e^-C^^^V ^^^fl o^^fl 7)1^5]^ ^oi H>^2lS}4. 

£^ 314^1^1- Af^*H 60 i^i^i Bor^i ^s^iiAi efciJ'i -f--^^all o]-sii 4^^^^ 51*1 wi-t^]*^^. 

t^2] i^lE^ H 7j-^A^ 3L*V5]i^ ^ Wf^^lgfTllfe 5,000 1^1 ^1 50,00 

O^lcf. neltv ^-7f%i=^ -g-Dii =7.^ ^^-oflA-] -g-Dii^ -jV^^.Ei^ -g-*fl£l- ii^J-o-U ^^S^^^l] 

7>7fls] ^ Sl^^] ^^jollAi 5<iJ*!- ^f- ^^ll- .iiiif^i^s ii^J-'t ^ <y.4. Hi ft, 

^^S] ^7.}^^ ^J-^J-^^ 'a^, '^^l* iro] 210 tfl^l 330 nmS] sK'" oj^sf 2:A1-^oi) c)1*> /J-Hf- 

7)lAjAl^Ai ^s. ^^s. ^^it}7] b^%^^ X^^^S. y^^m^, 

S:^* Cl 7ll^Al7lJl «>a-^-^<H] tflft ^^^'-^^^ 7llAdAl^Ai ^Aj^ ^H^o^ 7llAlAl^J ^ 0| 

i:^lEly-^ 7llJi-g- sjAj-ol)_0 3l_A-^, oja^^ -g-ellAl7li:i ^li^t^ "3^ * 5^711 ^^flAl^lx] ^ 

Sl^ ^t^lll- 4-g--t ^ <^1* ^11 oli^l ?fll-o) O] S-^o]] ^ 014 ^e-ju}, ^ 

^£tt 1-4 'ys^^i'?! His -^S^A^"?] ^i^^ 6 ol^J-Sl §511- o))E^]e^ *VO- <g7lA^1 ^7l -§-nll, *V 

^f^fi^ ^Aj-ojj^ AV7] ^7j_o_ *^Al7lir -Sl^Volj <^3LAi ^^1 -^elSfTll Af-§-t - olc^i. «^M*l-^Cf. #5l^ ofl 

Elle^_A^o^ ol).g^ ^-511- Si^l iEfle ^(HL^r) cl^Hll^ #5l-t JSLin^fig c>l)Efle_ z]^^ *Vo. 0^7^^^ ^ 
nllSA-lo| ollEt^o]-nl ^(g:i^) fie^^o] ^5)^1-711 A>-§-l ^ ol^_ ojH- ^O^ X-Aj 3. E)l o]] A] efl^l^H 

^A-1 Al-^slij PMMA(#Bli^m i^l43leflolE)^ ^^J-°Ji^5_A-l <|3^ ^-7)] 3-i0089si 7)1a1s1 i£Aj^o^ ^ 

^cl-°J3ol t'^'^ll £tt ^el*l-7ll Af-^-t ^- 01 Cl-. oill- ^o^, A>7l 01^51 A^^^o)] c]l*V ^1-71 ^^M- Si4l-°J]<^1 

AH-1 514: 

cl<^)11^ #Hl* S-i^^-l <^)lEfls 60 

JZsl^ 20 ^31% 
o]^ B.s^^^ 15 

«f7lollAi, ^ >t,| ojj^fl £^ ^]Hol 7]!^ Hj-'go)] 4= ofl^j -^^.el- 1-^)51 ^Aj^ o^Sj- 
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£ lafe ^l* ^e|so^ 7l*(201)^j-ofl 1 4i;^K2), ^ 1 t^J i^K2)« 7lll2j^^ ^^§f7l mm 

dlojE]- ^^e]^ SlS(^4fe ^H^^^l ^^j5)<^ Sife ^Elll- ^Et^fe ^A^S] 7l]3r^ol 

sole]-, oil- «^o, ^-g-)* *«(| ^i7|aj ^#S|ol 014 

3 7m(201)^H| <i 7l-51^J i^lEl ti^ efl^l^H f'^l 3.^^Ji «flol^J f-^J-^l 3.^ 

, ofli- -i-ol £fe Bl-cfl s^oil Sl^ll ^^^^ ^ aflol^j^ Hi-^ai^^Tii^ ^ 71-57 HV-g-ol 120 

ifl^^l 220-02] ^:£oiiA-l 3^ iflx] 2ARV ^-Jt, c-l^ ti}^ai§i-7ii^ 16O vfl^l 200°Ci^i 30^ ^^1 l^RV ^^V ^15^ 

14. H ^, H 2011 t+El-^fl Hl-^l- ^ol ^Sl-^Vfil ^l-5l^(ol§]-, ^^1-Sl^ q-El-^)-!- ^1-^171- A>-g-£lol 

^1-71 S.^]^^^ efl^l^H v}^3.m^^] 200 vfl;^] 300 nmS] <^^xflsl ^o.^ ^ 7]- 

H^J i^^lEl ti.^ efl^lihE7l- £ S-^l i4El-\fl 421- ^^1 200 ifl^l 280 nmS] "^^^ ^^7l nH^ofl, aV-g- 

01 j3^e^?}- -^^iflsl Bl-^a-Hlui^l ^iH 21*11 ^^51^4. 

^ ^^"g-^l ^^^^ ^lls.(ol^^ v]7^A^ 5fl^lii:S)2l 7^3^^^ 4;^- <g ^ o. -ie:|^> eg ^ o] ^V^V^l. 

AfolSl 4;.J.ol ol^^ SAHJol 2;Af5M ^ifl ^^ct^j o.^ol ^^^7^ m]^ 3,^^^^ *^*}^ ^7]^ o] 

^i|l2l t'&o] -ao^^ ^^j- -^^^ 2]n]tl:i:l-. a ^3^, Jl^;^f^2l f^^^l7l- X^^^f^^^^ ^^^JL, Zl 
Oil o)sll M-f-ofl ^^j- ^^loll^i ^^Vo«f^ Ul e -§-Sll£* 4El-'14. 

a ^, i^lEl ti^ efl^l^jE f^2l ^Aj-oi ^^^cf. ^^v^ 4^31 Til ^ ae^tlr JE^Ie] ^.^ efl^l^S-§- ^11 
t oli^l ^lll-^S. ^^5)4. S.^]^^^ ell;<l^Eoi -g-sll«l-^A-l£ 3.21 ali^t^l- -g-sfl^l-x] oj 

2] 21 -g-nfll. Al-g-t =^ ol ^Aj- ^pg o. ib^ll q-El-hfl Hl-fil- ^o] 7l-S^ i^]El ti.^ Sfl^l^Hofl 21^11 ^ ^ 

sim(3)i: ;^l^tV4. 

a ^, vi|7>E] H ^ 7j-^A^ ^11^^ 3^€(3)* ^-^^1 ^ ^31-^ siJ^^s^l til7l- 

Hl ^ 7j-^Aj ;^ll^f^(4)<^l 'S'H^cf. 1:<>1 -1-^^21 -§-0)1 2^ «oV,g'Hl 2l«il igr^jm ^ 

^'^^]^, i^lEl H ^ ell^l^iHofl 2l«i) ^A^^ 5ll€(3)<^l t 7>Jil5l7l nfl^cll, sll^^ -g-Dllf^ 

i -g-*i|£|^l£ 8^31 -g-^llf'^ ^^4. £1K i^^2] vii7>Ei u ^ ?3-^^j ;^ll^#(4)ol ^, ^ 

^^^^ t^^^ #(5)'>1 t^^^ f^(5)^ ^3: ^f- £fe svcfl 3.^ 

2] si] -t $14. #^1 a-tV til7VElti^ ^^^^^i: ^^fe olsl) ^ o] w]-t3!«}4. 

-a-5L ^-a-t-g- ^im^ s-s] 3143307X^11 7)4^ ^^°] ^^^]^] JL^^9l o^]^^] ^^1 ^ ^ 3:4 

%^ S:^m t>11, £#^(209)* ^^^t}^ ^-^-a- ^^1 ii#Al-7l^l i£B>ifil- AV-g-SVc]-. 

a ^, til7fE]li^ 7^V^^^ ^l]Ji^(4)ol £#^(209) ^2] ^^j^ if]5l] 3l]Ei ic#^C]-. ^51*1- 511'^i i^#2] 

*d2]S] -f AVo] ;.^>^17|. A}-g-t ^ olj^uf, ojj^^) o.3,_ -T-^^^^ ^il 7]- E-l £1 ^ ^J-sJ-A^ ^fllLS] 1-=^ 4 

c^<^2]. Ql^]5i.o] silEj^ ^Aj*fi? 3L^lE]a^ efl;^liS ^1)^2) f^^js];^] ^ti^ °jQ]oi] 

tt, tT^^^<^l l-il7l-El tl-^ y^s§-A^ ;,)]^*.(4)a]| ^DV5]ir =Li]^ %-& ^^ ^7)] 2000- 326515X011 7l]A]^ 

44 7^o] til7fE] H.^ 7j^Aj -i^Aj-s^ o^l-^^s. t# ^ o]^ ^^j^ ^ ^4_ ^e^^v 4<aoi] 

t=T^ ^#o11 2]§11 ^A^l ^ 014. 

51 Icoll ojj^^] o.^,^ ^2,^^ ^>7] vil7}E]ii^ ^flS- §1 tT^^^ # *J ^ ^^llS-^c^oH a)] t#Al7j -f- 

^,AJ-°J]A^- ^Aj-IJ-i?-^-^! ^'^l^ t- ^ -f . 51 Idoll M-El-^S H}21- 7^-ol S#^(6)2] #oio] i£^^ £#^(6)1- 

514-0-1-H^ 7^]^'^ (?)<?- iL:£Sl- ^, olwj-Aj oil^j^- ^e,]s 713VO] o]Tg^5_jfE] TMAH4 
Z^5] -g-oJ)^3^ ^1j§M ojri 711^(9)1- ^^j«V4. 71^(201)2] o].gA^Vo,]^ c^]^ S-o] ^^^i£] '^l-^JiHS)'^! o] 

oil^jA] oii^i c^^^ 4*it}7] 4^iE15^^i ^fl^^4. «4eK8)^ 1 t^i' ^^K2) ^o] 7m(201)4H 

^Aj£l7l 7] oil ^^Jl Xl4. 

^^1(7)2) ;f ^, oll^li^SL^Ei 711 = 1- JiS-f ^ SliL o)]^l* -g-o]47]l 7117-1-1 ^- 91"^= HL^^-^ 01^3^4 

II 44 =^71(7)1- ^«llail o]^-,] ^117.] 3l|'a(3)ol :£ leoll 44\a 42]- ^o] v1]7f4Ji^ ^^^"-^ 4sL^J^ 
5J_2] 5)1 El x^^oil 4*11 ^21-4 ^^SLS. ojj^i ^^o. jf ^11(4)^ 7l-S^El 300 nm <^144 4^1-4 '^l^ 

^ £&AfAioii o]^,] sAi-44. :is]4 ££4fe ^-^ 3114(3)* ^-^jsfe 7}5i4 ^44"^ efl4^Hl- 4^4^-^^ ^ 
^114<H ::i2] -§-014 7117-1-1 7>^-4?ll 44 4?.^ 4o14. 
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''ll^ °vl^Jt!: ^ Stb, 7]^S\ ig'^i 2^]-* ^^l-o] 

(^^1 °cfl^) 1) 

£ 5 I2fe ^ t'^^ 71^ ^^o^ o^^A] oj:E)] ^ as] ^is ''Am 

m. 

^ ^^1 °otElfe 27l]s] ^elJ^>.(£t-7)# ^^t^ £# q-B]-m4, -8-4^1: ^^l7> cf^sl ^e^sl^il- 

^i-fe ZL'ilS ^El-C>^?|ol ?}]^| 714 ^l^^^l ^M^^Si ^■%-7}^t}z\. 

^ ^Al o^^o]]Aj^ tE 5^1 M-E)-M1 44 -^2], ^^4^1, §4^.EJ £^ ^^o^ 71:^(201)01 A>^^4. S. 5fe 

A^ ^ll^f^sl ^^^^i<^ll 7l^sl ym^9l 4^l£ol4. 

aeRV 7m(201)S] ^^J- gii^ cvla^SV ^fl*V^ol ofl^| ^ « ^,,0] <|] £^ *o,l a^i^ 

€ ^d-^^J ^11S.#^5- ^^^Sl^ ojj^fl « ^11^. xl^l ^7ll<?_Al 7l^t t- il^ "J^Sl #lol A}^^ ^ o| 

4. ^^7l 7l7ll?l 7l^(201)^oHl, 4:4 Sfe -y-^ :ii44 ^fl £# M ^1 t^i' ^4(202)71- S-?:l§f 

-B-y 5<HlAi 27l)s] -fr'TJi- 44VJ)5- ^fl^^4. ^eil^ "UM^-l Vi^J :ii4(202)^r ^<ja 

^^ £#Ai7i7i s# oim^i* ^fl^sH 7i4# 'a:^^«v4. -^ii- i^. ^m^i ih4(202)sAi ^ 

7l ±7^% 4-§-4fe 4i4fe e«oHlAi 7]^ Qij^ll- 7l-t*H iM^ll- t^3*t4. a^lK "d-^ 

i4» 4-§-*l-fe -^IM^lfe ^eitv ^7)131 7Hlaj ^f-^il sjsil ^^^A^^cf. 

ol2l?v ±4(202)<^llfe oil- i7>i- 4¥^l7l7l "^j^-g- ^d^(44^^1 ^-i-)<^l Sl4. a^K 

zisi t> s# ofli-i^l t^^3 i7K2G2)2i v^i^Aj ^jAj-_o. ^^o_s., ^wv^j :as:#4 7l^#oi ^i^siji, 

01 7l^#S] ^Afl^r ^ ^^^'^i^i Si*^ 4°d^ ^^7}^44. 

7pJ- *Aj-2i o.3Lir 7)4(201)^ ^Hiso] Aj-g-^cf. iiL# ofl ^1 4i7}i- ^11^14^ s.e}o]n] ^ feel -f 
^V2|oi BVs^fl 7^1 2: ^^<^jis ^1]2:5]7l ^§-0)1, o] 7] ^c^fl ^e]^^ Ai-g-§ffe 7^0] ^^^144. ^t, ol ^ el $ 7l4i 
^1^11 ^^^471 YAG eljolxi afe ^^]^^^ *-g-4fe 7l#i- ^-g-t =r Sl4. ^ 

£i4, 4f- <i 7^jaAj 5fl^i>,ES. ^^-g-sf^ ^^oii^, ^.e^sv iflp^l^^efe ^^io| o.^^ ^oi ^5^1- ^ 

44fe dH- fe^ Heltillol^j ^£1- A^-^t-^S-^ ^l-ol 4^ ^o^^l^? ^^}^] ^4. 44^i, efl^l^H 
2'^Aloiife 7l^i -to] ^A^5l;^l 5^ol 4SJ-2144. j^elfV ^-f , ^^zj^el -g-ojio]] o]s^ ^el^sl o]Hj-Aj ofl 

7l#^ aj-g-f- ^ 014. ol If HlollA^_ 714 ol^°ll il- ^4fl4i5L 4'&^s^2l^^ 4-'?ifi 3^141- ^^^t Sl^ 

, 7l42| A^VJf i£'P^o11fe 444 ^llfiS <^ll*J >.^S15- 71^4^ Eflojol *JAJ:| ^ 

3 ^51^ 5: eoll t-fEl-Hl 44 ^Ol, ojl^^j oim^l I^VAJ 4i7K202)l- ?>fe 7laK201)4<^l 71-JilAj ^^lEl jd-^ efl ^1 i 
B #(203)-i: ^^^44. ol ell^l^H ^flfife J^4^(Mw)ol SS.OOQoU ^4%KMn)ol 12,000oU 

^4£(Mw/Mn)7l- 2.920] 75:5:20 tiU^^wl)^ '^ll4Ht efl ol TH/T^lEfHl4H143l4 ^^4^1)014. 
5L 3^ 4^ ^7)11- ^Ajsi-7i o^*v t 71-JiIA^ SL^lElJi-^ efl^^l^H ^11^^ 1-^ ^4^^^^: 4444. i?- S^H 444 
44 40], S^lEl « ^ eljxliH 7)1 ^fe 4^1 270 nm 0I42I 44°1144 ^^JiEsj-^ 7]-7iAl 280 nm o^j-o^ ^ 
4^1 i£Ai-7l- iiei4 iH^I ^'^^'^ll^i ^ll-& 4^1131 §-7} al7li- 3.nt}'A] ^-^as^I ^sfl 44 f-ol 44sl^l fe^44. 
4el 4444, =1^"]^} i:^lEl £1*1 efl:^lii= ^^lliife 4:^1 270 nm ol5>Sl o]^^ 5tAfA|o)l o1s11a^4 sfl 444 ^_ 
ell 4 4 44 4^c^i^i 51144 ^^4t 4 44. ^H^li^s 4<5-14 47l 4^4 4#4^fl^ 4^14 '^4* ^1 

45-«1444°ll 4 30 44%al ^^^] 4£i?- 4-sI41^^3L4 ^44. 4°4^ 630 cpsolsi4. efl^l^B 
4°Jj4 ^4 4'?^^1 s]t]] 7l4(201)4<^l s'^4 ^, l20°C'>]4i 34 44 Hslaflol^J »^e]4ji ^€-ofl4 200 °C 
^114 60 44 el 4 7l-5iAl^t:l-. ^^A^4 444 4^14 14 /M10I44. 

a 4. £ 7011 444 44 40I, y}M i4i^Ji^ ell^l^H #(203)4 stlEl^444(i^# ?3 44). i^44 £ 201I 
444 t# 4^11- 4-g-4:a s. I4i 444 ^fll 44 4 210 ifl4 330 nms] <g23oi]Ai ^sjsi.oj4_ ^#44 
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60 J/cm 2 olojji, ^^v^ nljig oj^ijiii ?11^iL5L ^^^<^^-. 280 nm oIaVo] 3,^}^c,]] i6i-s]4 ^^-7] ^i'^^V 
Hfs]- 7^0] efl^liB ^sfl Hj-i-<>ll 7lo^3-}xl ^^4. 2^21 o.^_ £ 2o\] M-Ef-d! al-sf ^o] 260 nm ^l^o^ 

s] mm ^ ^^ii- ^ $14. -^i^si- sai-ai^ Ai-^ft 1 71-51^^ i^iE^u sfl^i^EAj. 

a ^, £ 8<H1 q-^-a H>sl- ^o], ojj^i 41-^ ^2,^ Ails(207)£l #0] 2flE]v^5):a t 7^12^ i^lE]a ^ e^l^jiS 
203)^ 3i|4§>£^ ^^J^cf. ^gj: 5?^ -g-'i«# 40]^^ <?lcl^E5^£^(Daicel Chemical Ind 

ustries LtdJ-^lAi ^^T--^^ o.^. ^^5\~ EHPE-3150 50 ^, o>a1-o1 z^t^} ^i-4q(Asahi Denka Co.)^lAi ^<^^o_s, 
<a=<5l^Aj 7flAl^l 1 -sf, ^ 4^ ^i-sl-qCNihon Unicar Co.)<^]^] ^^'^^^LS. ^^Slfe ^ 

A-187 2.5 ^* -g-nflS-Ai A}^£lfe 50 ^^"ll -g-^ a] ?J ^s.^] ^l^sj-^cf. 

44^£ t<5l. M#^(209)sl ^ ^^1-^ ^^1- ^11s.(207)^Hl ^^5>^4. ^fl 

€ iiiti: ^^l-^l-^Sl SAf# ol^ <y o]o] ^Aj-o] i,*. ^V^)^ ^ ol4_ 7}M^^ ^^^^ 

'^^ifl<Hl ^J^4 ^^t"^! ^Itb^l^l ^fe 290 nm o]^9] s^^^ -^^^ ?i-£4 A^^cf. ^JH Sf-^ ^^^-g- ^ 

^<H1 ia#Al?lx] ^fe Dfi^l- A}.g-sf^iq-. ^fl^ n>ia <aBl-oli-1 MPA-600 Super* 500 mJ/ 

cm 2 s. ^^5>^cl-. :£ 4°11 q-Ef^a 44 ^^^l, ^1 ii# 4^1fe ^^4 tfl7>El u.^ ^^i7^ 290 ^4 

400 nm4 "^^4 44 -Sl^^ «<}-#tb4. ^1-4 4^11" 4-§-*>fe ^-f . i 9^1 44^ 44 ^<^1 290 ^14 400 n 
m4 ^44 44^^* ^A>«u, i44 «^ 5l14iH #4 3J1^4 i-il7l-4M.^ ^f- ^4* je 8<H1 44^^ ^ 
^l-HlA-i ^A^4Si4. t'^'^l 4-8-4fe t 4^^^ 5E44^^ efl4iH ;<lls.7l- 270 nm ol§]-4 ^44€i°J- 
^^J-^^44 nfl^i, ^1ls4 ^^1 «^>-S-^ 4 ^^H14 #^44 ^fe4. 

^. £ iQoii i4E]-'fi 44 ^o] 60i ^^J: ^444 ^^45^4. ::i ^, «fl4^J 44* 10013 ^IjAi 

144: ^^44 -H-s. ^sl- 711^4 ^4^^* ^^4^4. 

a ^, o]1444 ^^4°^. ai4s^-€ -e-s. ^^1- 7ll^f^>a-'>)l s^44 'y:^=^4 -§-°-^^s.^4 

iJ:4^4. 4 4^, £S 5.4 ^14^H4s(Tokyo Oka Industries Co.)<HlAi ^<a4 AS ^^4fe 4 

s* 4-8-4514. ^, ^4€- 4*^ 83t:<Hl4 14.5 44 ¥4: tfls4'^1t 4h4h(tmah)4 22 
-g-ofl^ofl ^;^i*H "^3 ^^-g- ^f- *(44^4 ^#)# ^^J4^4. "^Ja ^^^44 4t> 4^a ^ 

w sfl4-^s.Ai A]..g-£ife ^S^flii- 7)^^1-011 44 ^4^4^4. ::i4tv 4«<3-^J <^l%i^, ^4€ 4^* 4^ 
^ <14 'Hl^i ^J-4^<^1 ^a1)4ji 'gu 5%sq. CF 4 <^)^Ml-i- a>-§-44 ^144^4. ^ 

^, ^4^ 4^^ a^^lf'-Hl ^J444 OBCl- ^144^4. 

=L^,^ 11°I1 44\1 44 ^4, 210 vll4 330 nm <^44 3:A}Ai(208)4 *£i4 ^4* 4^1 -n-5. ^Sl- 

^11^(207) ^^s. 4'y- ^HS. ^1144 1 7}M^^ 3L44«^ £fl4^BS ol^o14fe ^«II4^4. 
2:Af^^81 J/cm 2ol5i4. 

n ^, 4*(20l)i- '^ll 4-tfl4Hf^°fl ^444 s. i2oilAi ^4 ^^^s 44hH 44 ^4 ^ii^^ o^i: 47] 
45^4. 4 4^* 200 MHz4 °il4^4 ^3°fl ^^44 -§-«ll 44* ^^4^4. «1 «j-4.^s., m# ^^41- 5.^4 
-B-s.(2ll)7]- "^44^1, "^3. ^'^(2l0)As.^4 4 "5^^! -^s.(2ll)* -f sll 4 s# ^Ms. "yal- -B-t 
44, 4^44 4¥'H1 4^ £#^(209)s.^4 £#4 4fe ^^4 <i4'?lHl- ^1^:4^4. 

(^4 'JfEfl 2) 

7)11 ^Ai oj:Ej]2]- f^A]-*^ Hj-^-^i?-, 4SAj i44Ji^ efl4^s #(203)* £ 6<^1 44\fl 44 44 s# 4M 
4 t^l 4i4(202)* 4^ 4*(201)4-'^ll ^^^4^4. 4 ^Ji? ^4=^(Mw)o| 34,000olJl Jf4t( 

Mn)4 ll,000flJl ^A]:^-(Mw/Mn)7l- 3.094 80:5:15 4 4 "fl4£il5fl°lH/n114HlA]:/^el44 ^14Hl5ll 
^^-g-^floi^lcf. 51 ^-^ « All-I- ^Aje|7| o^si- ^ 7>iaAj ^^lEl tL^ e114^B 4Ji£l i^nEEj* 
44^114. 5L 154 44\E 44 ^^^^l, ^44^-^ 5114^^ 4s.^ 4:4 260 nm 0)44 44444 ^^Hsj* 
71-4 4 270 nm ^144 44sl SAi-7f zi44 ^^144 <^^ol14 Afls. 4^114 -&a1- o^7li- ^n^}^] 8J*Jii£4 ^^1] 
4* ^^si^i 8^ir4. ^s] 4^44, ::iel4 s44 ii^ 5ll4^H Afls.^^ ci::^l 260 nm ^144 3z-^Hi 

oil 0]:5llA-lDl i^g)] Hl-g-g- ^ell^V ^ Ol ^T^JoflA-] SflE^^ A^ ^ e| ^1 E ^ ojl ^ Aj-y] <y^5j 

^^4^fl2i ^^lAj- og^^o Aii-s-a]AV^#oii 30 3i^fl -g-«i)44^i?-4 ^S14. i^^' -§-44 ^ff- 

630 cps4$i4. 5114^H ^4* ^4 SL^ 4-'^'^l 4^ 44:(20l)4°ll 4 ^, 120°C<H14 3^ *4 I£el44 
4 4s14:a .2.&°114 200 °coll4 60 ^4 4 4444 ^ 71-514^4. ^44 ^#4 n^^lfe 14 /m4S14. 
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210)-^S.^tl -B-^(211)* A £# %^S. -yfil- -frSSH, 7><a7ls] 7l^oil a] 5)] £#^(209)^-^El 

(^Al oJ:Efl 3) 

41 <y:Eflaj. o.^|.^> »^^^s., 3L:^lEj ell:=^l^E f^(203)-i- £ 6-^1 M-^'d 44 S# oflM 

^1 ^^^S ^4(202)1- 7m20iyM ^^^4^4. ^1 4s.^ ^4^(Mw)ol SS.OOQol^l fr4^( 

Mn)'>l 13,000o]Jl ^'i]:H(Mw/Mn)7l- 2.69?1 85:5:10 ^14 ^M3-m]°]^M]^3.^^J:MM 3-44<^14i^-2 
i^l4alellolH ^^■ts)l<^1^4. 3E le-fir ^Ajg>7i t 71-^2^^ ^44 J-^ sl14^H is. 

4 ^-4^ ri^B^^ 44\a4. s. 16^] 44^1 44 ^4, 3L44^^ efl4^H 4s.^ ^4 260 nm <^]i}$] s^^M 
Ainv ^^E^^ 7^4 Ai 270 nm 4^J-4 SAI.7I- :iei*V oflui^] <^^oiiAi ^fl^ ^fsna^ ^^1- c^7]m m 
44 ^'^l ^^44 ^fe4. ^4 ^^4^^, ne^^ i4E] a.^ z]]:^]^^B ^1-^1 260 nm 

•^144 <>1^4 ^A>Aioi) s^sflA-lPj: Hj-g-^ asflt ^ ^Aj. ^jgoflAi 5))^# ^ 52 cf, eflxl^E 

-g-o«^ Aj-71 oi^^ ^^^^4 4^4^^ <a41- 4€s.a)A]:^#°l1 4 30 ^^%4 ^-£5- -^sll a] A5l4 
cf. .g-oflS] 630 cpsol$i4. efl4^B -g-^Jj* 2^ 4«ll 71^(201)AoH1 S'^lV ^, I20ti 

Ai 3^ ^"Jt H5]Bflol?J 4S1431 i^<^lAi 200 roflAi 60 4 ^2l-4<^ 1 71-JiilAl^cl-. ^^^^ ^if-o^ ^^Ife 1 

::i ^, 41 ^4 <?f4^144 -H-4t^ ^^M±s. s# *^4# it4fe -6-^(211)* ;^l2:t^a4, "^H 
2i0)^s.^4 4 ^-^^1 -6-^(211)^- 4 s# ^J4^ -ynl- ^£4"^, 4l7l4 7l^oii oj^fl s.^^{209)sl^^ 
£#4 ^^4 ^0^3 £# "isl'SH* ^Si4. 

(^4 44 4) 

^fll ^4 4^114 -fr4«: «J-4-^^, 7l-jaAj i^lE]u ^ 2^14^B #(203)^ «Ji^1 <H144 ±4(202)* 
7m20m^] ^A^4^4. i^fe ^5 ^4^(Mw)ol 30,00001 Jl ig5 ^4^(Mn)o| 16,000o1j1 
Mw/Mn)7l- 1.884 75:5:20 Hl4 '^ll 1^143151101 e/b|1e1-h1a]./p1)43^S.u|e^ ^^t^lol$i4. £ 17^ 

^Aii* ^A^47l 4«r 1 7l-i]iA^ £4^1 5)14^s 711S.4 ^4H^* 44^34. £ 17^1 44^1 44 ^''1. 
i4Bl a ^ E)1^1^H 4S.^ ^4 260 nm ol^fsl 4^J-<H144 i4H^^# 7>^4 270 nm 0^1-4 4^J-4 ^Af 
71- aeliv oi]ui;^i <^^oiiAi ^fls. ;;ci-^io] 0^7]^ ^sfl^j.;,! ^«fl «J-§- ^<^1 ^444 ^^4. 'tel ^ 

^4^, zielt!: ^44".^ ell4^H 4S.^ ^4 260 nm ol§>sl ol^^ 2:A>a1^1 4*1144 ^§11 3.^-^ ^ 

SlJi ^Aj- ^^^oii^-i m% ^ $14. 5114^H -§-4^ ^j-4 -a^^ ^^t«l14 ^4-^- <y4*- 4#^«1 
tv^^<^l 4 30 Ji^l ^£5. -§-«tl4^J^s4 ^Si4. -§-'5fl4 ^Hfe 630 CPS01SJ4. ell4^B -§-4^ 

«J-^°ll 4-sil 7l^(201)Aj-i S^tV ^, 120t:oll4 3^ ^oj. ae|Bllol?j s^5l5>jL 5.&6)iA-l 200 °C'^14 60 
^4 4 ^44°! I 7l-iii4^4. ^^^4 ^#4 ^^Ife 14 /^oi^j 4. 

=L^,4i ^4 4e11'>1144 -^41^ «j-4^s. s# ^J4* 3£^4fe ^-^^1 ^s.(2ll)l- ^I3:^^s4, "^3 
210)j2.s.^El 4 °A4 ^^(211)# 4 s# ms. ojHl- -H-S44. 7><i44 7l^<^l 4«11 s#^(209)s^4 
s#4?lfe ^2:4 <a3 £# tel-Slsi- 4 $14. 

(^4 44 5) 

41 ^Al 'g:Eflfi]- -a-Af«t 4^i?-i?-, 7l-I2A^ S^lHl ta/^ e11xl>,E f^(203)* 0^4 ^H?^! 'g;^! ±4(202)1- 4fe 
7l4(201)4°il ^AJ4^4. °1 4Sfe 3j-if -S-44(M\v)C'l 30,000o1j1 ^Jif ^4^(Mn)ol 14,000o):il ^4s.( 
Mw/Mn)7l- 2.144 80:5:15 ^1^ ^MEL^4o]^j^]t^^^^/^u}s^ ^f-'t^fl $i4. 51 18^ 

if il- ■^A^47l 44 4 7}jaAj i^iEi u.^ 44±B aiis.4 *^ ±4H3j# 4444. £ 184 444 44 4<>1, 

i;^]E)ji^ efl^l^H ;<)lJ5-fe 44 260 nm ols-}^! s^^M^]""^ ±4^2^-1: 7l-:^Ai 270 nm 0]^^$] s}^^o^ 31^} 
7} ^si4 iM^l ^^'>114 4^ 44S1 §4 44* ^21144 ^#^s4 4-g- tgre] 
HEltV ix]El u ^ i]]^]^B 4s.fe 44 260 nm ol4sl ol^4 2l^}^o]] 4^44 ^*11 44* ^2flt 
01^ sfAV ^-^^oi]x-i 51111^ -^Aj-t ^ 44. 44±B 44^ 4-71 4^4 *^44^ ^^14 ^^4* Ai#j?,a) 
4^^4 4 30 #4%si ji^fl ^£3L 444^J^^4 4$i4. ia^ 4°J]4 ^s.^ 630 cps<^l$14. ell^l^H -g-°J!l: 

s-^' 4'^-^l 4«ll 7l^(201)4'^l 3^4 ^. 120°C<^14 3^ ^oj. s44ol^J ^-lelsU i^^H^i 200 "C'^114 60 

4 ^44^ ^ 7l-jii4^4. ^44 1*^1 ^Tiife 14 ^ffl4$t4. 

n ^111 4a1 4^1)^144 4a}4 44 s# 44* i44fe °Ji4 4^(211)* 42:4.^5.4, <yH ^'=a( 
2i0)iLi?.4Ei 4 °J|4 45^(211)4 ^4 4 s# 44s. -ya* 4^44, 71-444 4^<H1 4«ll £#¥(209)s^e1 
£#Ai7li^r ^^_4 ^0^3 4s]4S* 4S14. 
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=L^] i^e)- S# £ 13<H| q-El-Hfl ^ssl 'ya^ -frbi^a S# ^ 7l^sl ig7l-l- 

^Jl, olfe 'LV^^el^S: 71^0] s. 13^1 "^3^ -B-bJ^fl^i, 7)^- ^J-^js] ^^]]&} 

^^1- 51^*1-7) ^s]- TAB ^#(214)^- *S3(213)1- ^^i-7l-^§}7fl ^]^]^\^ x]^] ^7flSl S]^>y-ofl t]]^ 
«>al, <yH S# 'i5l^B(212)l- ^7l 5]H(215H TAB ^#(214)^1-31 ^7) «))^a!l- ^^sj-^cf. 

(^A] <a:E)) 6) 

^^i 7l^(201)# 71-^J- ^^M^^, ^e]^* 7l^(201)'^l ^f-§-*>S4. S# <^luix] t^l ib^m ^l^l 

*l-7l ^t!" Hel-oja^ ^ fee) Sis.* Jf-^i-s] hV^^I A]3l ^^<^] m ^^<^], 7l^oii Af-§-§>fe 

-frel^l-^^. ^ ^^1 ''M<^\^\, -^oiH S# ^0-^ 'ir^S i^K202)SAisl ^d7l i^^KHfB 2 ^l^o^^ 7}<1 
7l). ^ -B-s. ^ ^^j§>7l ^tb ^^<H1 SiN + Ta^ ^ai- ^i-cq-Efifl^l 8^#)^ ?J-fe ^Bl^ 7]^% A3z 

zi ^, <y3 £# ii^K202)l- 7]^^H1, 5L^1E] J.^ efl^li?::^ sflBj^sH -H-S 3)1 ^( 

203)# i:=^lEl u ^ SI-7] efl^^l^H* A}.§-*f^cf: 

(Mw: *eIii:Elgo.s. = 25,000 
(Mw/Mn) = 2.3. 

-g-°-3!2j 630 cps^lS^cf. ^^l sIl^l^H -g-°-«-i- iai^ ^^^^\] 9]^ ^, 120°C'^1^1 3^ ^Hk 

*^el«]-ji ^^7lsH 250 "CHl^i 60 t^-lsl^l-^^. t*-lBl^ efl;^l^;H f^s^ -T-^llfe 

12 Afliioloji:]-. c^^, 4,000 mJ/cm 2 s. 200 vfl^l 280 nmS] ^o)] ^^#^1-7] ji s]-?) 

Si t^j-^^^S «>a-*M 3im(203)* -a Sic]-: 

C] o]] t ^11 5] ^ £ <H1 Bfl S 60 % 

o1]E^-^o)-nl 5 ^-■S\% 

asf-^ 20 -?-3i% 
o]^ 10 

H ^, ^}7l S^^Sl =^^1 S^M-g- 71-^51 7l^^j-o)l iSl SL^rs}5l{ 7]^^M 20 //fflS^ ^f- -^Tfl), lOOtU^: 

■i5llolE)o)iAl 2^ Hflol^j^^slsM °Jl*fl ^11^(207)1- ^^j*l-5i4: 

EHPECDaicel Chemical Industries Ltd.) 100 
l,4HFAB(Central Glass Co.) 20 
SP-170(Asahi Denka Industries Co.) 2 f^^^f 
A-187(Nihon Unicar Inc.) 5 

Bil'i oj^jfig 9]]^ 100^^-?- 

c^S&Pd 100 

^^^r^ *l-7l S^jsl s^^-i-^ 1 /jtto^ ^s. oj2£^ 7].^^ 7l^4Hl rii^ ^^*1-J1 80°CU 

^ #5flc^lH)^lAi 3^ tiIlol?J^l2^§M °J3 «]:"^^ ^^^*>5a4.- 

EHPECDaicel Chemical Industries Ltd.) 35 f^^-f 
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^A-^]M2-^:^^^]^^m^^s.o]±B^^M^ 25 

A-187(Nihon Unicar Inc.) 4 
SP-170(Asahi Denka Industries Co.) 2 
ii^oill oil til H 100 

ZL :f , o«^fl -^^ ^2:1- ;^11S.(207) ^ "^3 ^t- #^ MPA-600(Canon Inc. ;^12:)<^1 Slsfl 400 mJ/cm 2 s. 

4^1- 290 ifl^l 400 nmS\ ^^S. sfl^ ^^t^l^^^ 4^^^^ ^. ji^: «efl^lH<HlAi l20°C'^1^i 1202: afl 
ol^J *^5l ^ Dllt oli«t "^3. S.#^(209)l- ^^jsl^cf. ^ ^^1 'Jf^'HlAi, ^^ \Q!m3\ M 

n ^, 7l^Sl ol^^Vo]] ^ 1 mm ^ zl^l 10 mmSl 711^1- ofl^j p|>,£i(7)^ f-B^ o)] e| a of n] ^ 2,^^^{ 

HIMAL, Hitachi Chemical Co. A3i)S. A3i^%t\. zi ^, 7]^-^ 80°C^l^i -fj-^l^ 22 TMAH ^^°A^<^] 

t7\A]^\ o]Hj-Aj c^ii^ug- 711^(210)1- ^] -Hl^l -g-°-!i.^S.^Ei «Vt #( 

5)^ Ji:£§}7l ^§11, «V^v f^Aj-oii :a.JL ^f-(Tokyo Oka Industries Co.i s^sfl OBC; ^-El-ifl^l ^^)^ 

a iL^_ ^f-^^-^i 4-§-€ OBC* -§-5Ul5^ Ay-]^^ #2^^ 200 ^^-A 280 nmS^ sf'^o^ ^ 

80,000 mJ/cm 2 Si ^^fl ^ oJh mV^^ ## -f ^-^isH 3llia(203)-i- 7>^2|-Al^cf 

. ^^r^A5L, 7l^^ a-g-sl- :$1^S1 al.g-sH 1^11 ^EflolE^oi] ^j^lAl?^ ^s. s])^^ ^l^lsH "^3.^ SllH-t ^1] 
^■s}5i4. oll^ pl-^HS-^i Af^^ #5^oilloi.niH ^;^1 s^^^l-^ -a-rt ^el-S'^}* <Hl^Joi1 s^ell ^iTlsf 

ziall nfef 7.^3,^ oj3^ ^1^.1- H^^l^oil ^^fliS^s £# ^ 71^21 3g7l-l- o]^ "Jr^^ei^ ^A|. 7] 

'^M 7) 

«1-7l 3£^lEl ^ ell^l^H* Al-§-*V ^iSl^Ufe ^Al oj:E]i 62^ ^<M?!- ^i^^^ °oi3^ ^fl^ 

M# ^ 7l^Sl 3g7}l- ^^Sl-^al, olfe nj^^ei^ 31-Aj- 71^01 7f^§}^cl-. 

* i3flB|-3t^^ "n-l-Zil n]lE)-file|olB efc]?} ^^^^fl(^^^l 1-til 10/90); 

^if (Mw: ^el^Elg^s. ^1^) = 28,000 

^^V£ (Mw/Mn) = 3.3. 

(^^1 8) 

-5-1-71 ^^sflA^ £^1E1J±^ ell^l>:E4 Al-^ft ^1l5ls->ii^ ^Al oj:Ell 64 wj-^l ilsL §]l£Ll- 41^ 

§U ^ 71 3j7l.» ^%l§l-5iJl, olfe i^^^Z]^ Sl-^V 71^01 71-^-5-1-^4. 

* nilE]-Hl^i ^-^^-l-Ht n114iil5fl<^1s/i^14iil^> 41=]^^: ?^^*)im^^Il l-H) 10/85/5); 

^5 (Mw: = 31,000 

(Mw/Mn) = 3.5. 



^'^f!- 44 ^^ol, ^ a^i^^ sl-71 3:41- ^Il?t!:4: 
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^§1-4. 

4) JL-at 'iEj-oleflol i:;^^ ^V- ofl^l ^^y} Hj-igo1] 2] Sfl <H :g o| ^ 

oJj^l ^IHI- ^^2,^ ^ Si4. 



(57,) Vi^H 

1. 

^7] 7}3IL^ i^lElti^ 7j-^Aj 7l]fif^S] oj^S]- SA}-^io)l o^sl] ^a}-^ <^^^ ^aVo)] o] §]] 7l^^?.^Ei ^1l7-l§M 

1- i^^§M, 

^1-71 i£xlE]y ^ 7j-^Aj ^A^^O^^A\oJ^ nilt i^) E^Hl efl -^1 H, ^ 7>iilAj ol^j-^^A^oj pHEl-at^a: ^ ^J"?] o] 

2. 

^UnHI 91^^], ^1-71 7><i ^^eloll sift 7}mL^ «}-^o11 o]s|) ^^§1-^ Dl^il ^2:^^ ^^flS^ ^fl^ 

^ 7llAl^lS.Ai olS: ^-tl- £fe Sl^AlHl- Aj-^Sj-O^ IQO 120tS] ^JE^A^ alSlSl- ^^^9] ^t]9^ ^^o]] 

"1^1 ^S^l-^ ^7))S] ^12: U-^. 

5. 

Sl'H^i. ^1-71 ^« "S-^^m ^5 5,000 vfl^l 50,000 '^^tfl'?] 44 ^SS]-^ ^7l]2] ^11^ 

^fll*oHl SI ^1^1, ^o^7) c^o^^ s!-^>s)-7l ■51x1-71- 5}7] 2}-«,v^ 44^] ^1^]^^ ■^el^l'i n]143l&llolB 
?1 >11 ^i£Sl-€ ^711 si ^fls 13-'^. 

<Jl-S)-Ai 6> 
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CH3 

C = CH2 

COOCH2CH-CH2 

V 



^T^-t 8. 

^fle^J-^ll 91^^]. ^o^7l ^€ ^5 ^^V^ol 5,000 ifl^l 50,000 al^ll ^^3^^ ^^flS^ 

^ ^lB]-HlJflolH°J DjAfl ^^^^ 4S 
<2|-S^Ai 7> 



CH3 

CH2=C CH3 
COO-N=C 

^CCCHa 

10. 

t 7flAl7llSXi 0}3z £fe aj^AlHl- Al-g-*M 60 ^^1 sots] ^ioflAi e^-Cj^^V ^^oj] o^^ 5^0] D] 

11. 

^119*0^^11 Sl-^^i, ^^7] ^f-^^fls] ^xf^o] 5.000 50,000 "^^x^l?] ol^^l ^-^41-^1 ^^11^] xfls 

^^^J- 12. 

^IRH 4^7] ^^S. a-^M7l ^€ 01^1-71. §1-71 3}-«l-Al 8S. i4El-ifl<H^lfe t3|lE|-3l^qBl°l ^ 

<nn^ 8> 

CH3 
I 

CN 

13. 
14. 

^112*J-ofl ^o:|Ai, 4V7I ^f^^^flS) sg5 ^;^>^ol 5,000 ifl^l 50,000 "^^ifl?! i^l^fl ^SSj-^ 4 

s 

15. 
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<n^^ 9> 

CH-CO 
11 >o 

CH-CJO 

16. 

f'^ 7llAi^fls.Ai 61-2: ^^1- £fe 4-§-§H 60 ifl^l sots] ^:£°1lAl eici^J: ^-toll 
17. 

^1115*J-<^1 Sl'H^i. ^^7l ^^t^lSl ^5 5,000 ^fl^l 50,000 ^^vfloj n]/-]! ^72:2^^ ^^flSl ^^1 



18. 

^T^"^ 19. 

^n9-t°ll ^^^i ^fll S^lE^ w ^ ;,lls.7l- #ifli IriS)- ^>al 4^^1°J nl4 '?-2im ^4^] 4 

21. 

<s^nM 2> 

C-CH, 

c=o 

1 

0 

I 

c=o 

C-CH2 

R2 



<S^^^ 3> 
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1^ 

C-CH, 

c=o 
I 

o 

I 

c=o 

I 

C^CH, 

I ^ 

R4 

R 1 vfl^] R 4 ^°^^}7]^ ^J-olt =1^ 91^"^, 44 £fe ^41=^- 1 ^4 3S1 <y:^j7]l- q-E^-fl 

22. 

<^^^ 4> 



C-CH, 

?=° 

0 

t 

H 

R 5 ^^1- Sfe 1 ^4 3S] ^^^^^711- i^^m. 

23. 

24. 

41-71 7}ja^ £4E]ti^ 7j-:g-Aj ^fla^o^ ol^s^-^Al-^o)) o^Sll ^a}^ ^^^H] yj^^^^E] 4^t}c^, 

42 <^^°fl ^4«: i-il7>E]ti^ 4S.^] 0]^ ^Ajslfe 514 ^^1 ^J-71 7mAj-sl sfl^sl ajols 

5)4i ^112 'S'^Sl Ol^s). 3.A\A^O_^ SA>§H 7l 314 ^^1 ^2l-Al-7li^ C^T]], ^ 

^1-71 ^Sl-^a ^^1 2l«ll 314^ ^^Hl Sl^ll 7l^^S4Ei 4^^'=^. 4^71 2llEjo]l 
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^fll ^ 42 4^1- "^^^ ^^s. ^^d£)^l ^^^^ ^^^S t}^. 7]^^^s\ u]4 ^^^^ 

25. 

^. 

26. 

27. 

s)sf| ^1^^ ^-y Di^fl ^asf^ ^^lls] ^is 13-'^. 
^^"t 28. 

^1126-%v^ll Sl^H^i, ^J-71 -a-^ ^^t^llsl f-^ ^^1-^<^1 5,000 ifl^l 50.000 dI^I ^2:^^ ^^11 

^T^"^ 29. 

^^1124^^ Si^^i. ^^71 7j-£ c^^^ %^j-*>7l ^t!: 01^1-7} §1-71 2l-«l-^ 6^5- t-l-El-tflo^^^m #51 '^l^ ^lBl-3l5llol 

H?] ni^fl 4^ 

<5|-«l-il 6> 

CH3 
I 

CsCHz 

COOCH^CH-CH, 

V 

^^■t 30. 

429*}o\] Sl^^i, ^J-71 ^f^^^1l7l- tillEl-al-a:!- ^1-71 ^f-^^lHl cfl^ 2 vfl;^l 30 #^%Sl h1#s. 5L*i-5l-al, 

Pl^l ^^^^ ^^11 Si 42i 

^fl29%Hl SlolA-1, -^71 Aj-^ ^^t^flsl ig5 ^^l-^o] 5,000 14)^1 50,000 ^^Sf^ ^-^l) 

Si 42, 

^^t32. 

^I24ti Sl^^i -^^^ ^^J-§l-7l ^tl: °1^}7} ^7] 7S i4Efvflolxlfe Dllt 3-4AlolDli^-2-^ 

DllEl-3l5)lolH'?l ^Ssf^ ^^f|Sl ;ql^ HJ-^. 

<3l-«}-Ai 7> 

CHg 

CH2=C CH3 
COO-N=C 

^CCCH, 

33_ 

^1132%H1 Si^l^i, 4^71 Ai-^ -^^-tsfl7l- i^lEl-altV-i- ^1-71 ^^t^lHl cflsl) 2 ^fl^l 30 f^^%Sl til#s Sf-*>al, 
#-t 7l]Al^.il£A^ o).££ sl-t# Sfe ifj^^l^l- 4-8-*!-^ 60 vflxl 80°CSl ^JtoijAi efcl^v ^^o)] o^gij ^^^^ ^01 

nl^i! ^asf^l ^l]o^ t'g. 
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^^^^ 34. 

^I32*j-<^1 ^^7] ^€ ^^^^IS] ^5- 5,000 ifl^l 50,000 "g^ifl^l '=1^1 ^^^H^] 7fl 

^fl24*j-oll oloixi, Aj-7l 7j-£ <^'^^ a-^Vs}7l ^?}- 01^1-71- 5}7| 8S. q-Efiflo^xlfe D|lE^3lSqHl°J ^l^ 

CH3 

CHj =c' 

CN 

^^■t 36. 

^^*^37. 

435*M Si'H^i, 4^7] ^f^t^lSl €^1-^<^1 5,000 vfl^l 50,000 '^^l^H'il nj^ f^-^ ^2:2)-^ ^^11 

^^f - 38. 

<3|.*]-^ 9> 

CH-CO 
II >o 
CH-dO 

:^ijL-^ 39 

^l38%^oIl ^o^7l ^^-1^^117^ TiilEl-al^}-!: %7\ cll^l 2 30 

^fl38%Hl 4I-7I ^^t^lS] ^5 ^^1-^<^1 5.000 ifl^l 50,000 'S^lifl?! ^3:31-^ 

^^■t 41. 

ol^i] ^llal «o^'|j. 

^^«J-42. 

n'f^ 43. 

^I421j-°)1 Sl'H^i, ^11 i^lEl J-^ ^^^^l A^A '^l-Hl ^^11 

si ^1^ 

44. 

i^Mfl ^^sl-^ ^;<1lsl ^1^ 
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Ri 

C-CH, 

c=o 
I 

o 

I 

c=o 

C-CH^- 

<^^^ 3> 

R3 

C-CH, 

c=o 
I 

o 

I 

c=o 

C=CH2 
R4 

R 1 ^fl^l R 4 ^"i^lT]^ ^'=>m ^ 91^^, AA %A afe 1 iflxl 33] t^^7ll- 4Ef>^ 
C-CH, 

c=o 

I 

0 

I 

H 

R 5 TT ^4 £fe 1 33) <k^^j7ll- VS 4. 
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^V7| oH^i 0.^7]. ;(fl24*J- vfl^l ^147%!- # ^3: it|-«- ^^j^a^ ^l^; aj-.^o)l o]^ s 

^^S. S# SIIHSI 4Si «<j-^. 

^n^'^ 49. 

1) #4 'a^^'?] tilsL ^±=T- 6 ol^sl ^ell- ollEfls, 

2) ^ii <^7l^J -g-DB, ?3 

3) 1- 

50. 



■SI'S 



2 

O 



3 
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P(MMA-MAA-MAN)g1 ^^H^ 



0.25 




190 210 230 250 270 290 310 330 350 



K^l 3000 



1 





























0 -.-^^ y / -T- i_X!_J \ 1 1 

280 290 300 310 320 330 340 350 360 370 380 390 400 

34-^J-(nm) 



i^t y]-A] B 

7H1 c 

7];fl D 
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